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Abstrace: Dok nesting swas stelied durng 19510 in nethecented Santh Dakota naader four conditions:

Al Fivee or siv vear old Heldy of donestie goaseh gonw istises oo ani whete predatas inchads
i thee g Jon (Vudpes fulea), succoon {Procgen Totor), stiiped shinke (Mephiitis mephitind, gl had-
gt Paviden tivtn) sere (1) wdoeed wod {2 not sedoeed, Nesting was adso studied in Sracts of active
agricutlural lard {podmanily croplatds amd pastures) where predatons were (3 pedieed, ad (1) ot
iwaced, U pder eondition C1Y, 3680 pests weee fond on 08T Lar® (299 westvbn®)  egs hatelusd du 92
percent of the uests amd preduction was 22,0 ducklings Fectare, Under eomditine (23, 18T peds wore
fomad o 222 Lae? (31 aests b be st anceess was 69 peeeent amd 17 ducklings duedane were produce).
O active aericnltaral Lind subjoet W predaton wedacction (eomdition 33, 61 nests sere Gmnd on 3,001 At
(12 ueats kit Eges i 53 peovent of Qae nests ladehed and prodiction s 0.7 duckline hectare.
On witive ageicaltugal Land not subleet o predator weduction @ondifon 1, 3% ety were fogud o .00
Mt (11 st bint ), meat sicevss wins 55 pereent wd (85 duchliog hecture was peoduced. Bl 16 W 65-

hectate (30 to Jtkacie) stands of conl-seasina, Intimbuced grasses i combination s ith legimes protuced

i ety of apland nestivag decks,

4. WILDL, MANAGE. 3B12):257-263

Fawvtronments oy brevding  waterfowl
st juclicde attrctive and secure nesting
sites o assure high rutes of repioduction,
Becamae ducks are prioily agquatie birds,
watetowlagencies usually luve cimphusized
preseevation wid managenent of wetlanuds,
Aequisition and  nagement ol upland
nesting habitat Juve not teceived emplisis
in proportion to their importance,

Preddation amd certain Tnd wses are major
Tactors which suppress repoductive suceess
ol uptand nesting duchs in the praiee pat-
hole region of North America (Higgins and
Rantpad 1973, Miller 1971, Milonshi 1938).
Our paper presents dita concerning relu.
tiomships between duck prodoction, Tand
usey qd predation in uorth-central Soutle
Dakotu dwring 1975, Studies of wateifowl
procdiaetion in relstion to land use were he-
g i western Edmads Connty as o proj.
cet of the Northers Proiric Wilidllile Re-
searell Conter (NPWICH in 1967 (Ducls.
hert 1969).

5OWildl Manage, 35{3): 1974

The abjective of this study was to deter-
vane the edleels of pradalor seduction on
the prloctivity of ducks as related o
anality o nesting labitat, A predator re-
duction: progeim wain comducted by the
Southe kot Departinent of Gaene, Fish
and Parhs (SDGEP) CPrwtiman et al, 190606,
Trantan aml Fredrickson 1988), Uider
this progrm, numbers of ved Toses, mes
cous, striped shunks, mul bidgers weee
reduced i order to deterine their inlle.
ence on pheasant (Phastunus eolehicus)
populations, These mamnals ase the prin-
cipal predators of hrevding ducks, egges, ad
duckbings i the area sider study (1L 1
2uebbert, inpublished data). Ooe of Tour
25%-k? (10- = 10-mile} predator coutrol
arens estublished by the SDGEP lewt itsell
well o our investigation,  This area con.
tadued diversitied agricwltum] lad use ad
rmerons, high-guatity, matural basin wet.
lunds suppuorting wedisin to bigh densitios
uf hreeding dacks,
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Waterfowd-land nse studies conducted by
hitdogists from NIWRC during 1967<70 il
fintdingy of the SPGFP o the 259-kin® aren
indicated that by the snunner of 1970,
predator populations Jind been reduced to
very Tow ambers, Daing 1967 asd 1968,
the predator control pragram was limited by
the fact that o mammal control specinlist
wats avgilable auly on o part-time basis. The
fevel of preditor seduction attained uder
thowe gonditions did wot slgnillcuntly im-
prove guck prduction (. F. Duehbart,
anpublished data). Effective suppression of
predatars way  attained ondy  alter  the
SDGEP enployed o mmmmal control spe-
cllist to work Intensively on the 259-kin?
aren from May 1969 to August 19715,

Only duting the 1971 breeding season
were gl conditions sultalite for comparing
duck pesting under four combimutions of
environmental factors—klte grasslands and

uctive agrienltueal Linels, cacls with aml
without  predator contgol—in - u single
geongraphic area.

We achnowledie with thanks the sl
tanee of 11 W Miller of NPWRC wha piro-
vided supervision aid helped with wanu-
seript preparation. J. 1 Lokemoen aud G,
M. Thowforde assisted with Held wask, 1L
Flodggine as Dircetor of the Sonth [Xakota
Departiment of Game, Fish ad Packs al-
Juwed us to conduct waterfow] studies fn
the pheasant-predution stisdy area, 1. fad-
ger and 1 Dosch of SDOEP condieted the
predator eduction progeam dirig the pe-
rlods  1067-05 and 1969-T1, respectively,
Several luslinvners penmitted us aceess to
thedr lands, “Thelr cooperation was essentinl
to ohtadn the results 1eported hee,

STUDY AREAS
CAP Fiolds with Predator Reduction

During 166-07 the US. Departiment of
Agrienlture coducted the Cropland Adjust-
ment Program (CAP) which required phaot.
o grassdegume cover crop o ddled
croplund, Three plots of such idle graes-
fegme cover totaling 087 kii® were Joented
within the 239-k0 predatar reduction aren
(Fig. 1), Plot sizes were 0,37, 0,19, and 051
ki?. Nesting cover on the plots consisted
of covlsenson,  fntroduced  grasses  and
legames. “The G1T-ha# plot wis dedled o
1967 and hued seeded aover eonsisting, of
smooth biennegrass (Bromns inermiy), alfally
( Medicago sativa ), sweet clover (Mefilotuy
spp.). and adventive coarse anmid and Lico-
nind forbs. The 0.09-5m* field was fdled in
1967 and was domiuated by a dense, vui-
form stand of simooth bromegrss and alfalfa,
The 051%5m? plot was idled in 1966 il
was duminated by tntermedinte wheatgrse
(Agropgron intermedbum) and allalfia. All
fickls contuined large amounts of coagse

Jo Wildl, Mounge. 35(2): 1074
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watural oled and almtelant standing asd
fodeed dead vegetation From proeviows grow-
g seasany, Vegetation averaged . -1.2 m
i height on all fiehls,

CAP Fields without Predator Reduction

Seven CADR plats ol Idle grass-legome
cover, totaling 2.22 hié, were situated at
seattered locations at feast § ki from the
arca of predator redsetion. Plot sfzes wete
0.12, 1,21, 027, 0.25, 0.6, 44, amd 034 ko,
All plots were idled in TIOT, Vegetative
cotpositfon varied stightly on the different
plots, but smooth bromegrass, fiteniedinte
wheatgeass, and alfalfa were dominant spe-
cles. Tdle conditfons doring four growiig
seasuny permitted a heavy Imildaop of natu-
ral muleh ad standing dead vegetation,
Height amd demity of cover were similar
v that on Helds where predatons were
redieed.

Wethinds econprined less tian 5 percent
of the total aren in all CAP fiekds, Come
pleses of ephemeral (Class 1), temporary
(Chus 2}, scasomal (Class 3), and semie
permaneat (Clos 4) wetlands (Stewart il
Kantrud  1971) vcenrred  theonghout  the
arcd ander Investigation.  Total  wetland
demsity rnged rom 8 o 18/kmd. Waler
conditions were sueh that breeding poir and
Dhroad babitat were adequate tiroughont the
study pertod.

Active Agricultural Lands with
Predator Reduction

A 153k (2. % amile) stady block was
loented 3.22 ki within the predator redue.
tion area ina zone of divensificd land use
typica! of the region. Pereent compesition
of land use for this block was: cropland, 44
mative mised-grass poairde pasture, 18; wet.
luads, 145 wative mised-grass prafrie hay-

fand, 9 Idle mived-grass prairie, 7: planted

Jo Wildl, Manage, 38(2):1974

254

Ty dansed, 35 voads el rowdsides, 2; and trees
aml Lamsteads, 1

Nest scarches were congductend on s total
of 3,16 hie? of Tad including 251 kin? {53
pereenty ol small grain stublile, 106 ki
(21 percent) of mised-grss prairie hay.
Latds, 0.53 kin® (14 percent) of mised-grass
prafric pastures, 0.37 ki (5 percent) of
planted bayhods, 0.28 kin? {5 pereemt) of
idle mivedagrass prairie, 006 kin? (1 per.
cent) of dey, shallow winsh vegelation, and
005 kny? (1 pereent) of bromegros ol
sitles,

Aclive Agricvltural Lands without
Predator Reduction

This pustion of the stndy was conducted
on a 133k bloek ol lngd in @ zone of
diversified Tand ve located G448 hin untsidle
ol the predator reduction area. This bluek
hiad topogriphy, soils, lind use, wetlunds,
and breeding diuck populations similay to
the corresponding block i the preditor
reduction area, but ue organdzed program
of predator reduction was condueted, Pors
cent comporition of Tand use in this hlock
was:  croplnd,  43; native  mived-gnis
pradrie pastare, 30 wetlands, 9: planted
Jayhands, 9; fdle native mised-grass pradrie,
i native mised-griss prndrie hoylands, 23
roads and roadsides, 25 trees and faroe
steads, 1.

Nest searchies were condoeted o a tural
of 4.1 knd of Jand including 1.64 km® {41
pereent) of small grain stubble, 0.27 kni® (7
pereent) of mived-grass prairie haylands,
101 kin? {25 pervent) of mivecdgruss prudrie
pustuzes, 103 kny? (26 percent) of plnted
haylands, and 0.006 kin? (2 pereent) of hromne-
grass rondsides,

Overgruzing for manz years eombined
with the dnvasion of intemduced plant spe.
cles had degraded the guality of native
grasslnds on both 13.3-km?* study blocks,

R
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Ustetsive stiinds of  Kentichy bliegrass
it prateminy, smooth browwegeass,
wadesicable tuthis wete present, o addigion,
uative grases or grasslike plants which {n.
vreise with vy erezing in this area. suely
os Dlue wiama (lintelina sracitt ), hultalo
urns (Buchloe dactudotdesy, wnl upland
sedies (Cares sppa e were prevalent Nor.
mab aricnltural activities—grazing, hayving,
aned tllage—prevented the acenamdtion of
nateetal malele il standing dead veuetation
as anaponents o sesting vover,

METHODS

Tiveee methody were wsed to estinate
popitilations of breeding dicks within or
assuciited with the stidy wieas. Baeh
method fnvelved one or mote ceustises of
duck paies during peak breeding perisds
between fate Apiil amd carly Juoe, Loeas
tions o duchs were eecosded an fiehd mags
it the tite of cach sy,

Corsunes of hreeding paies i amd aond
the 030 CAP fiehd i the predator
toduction arn wete wade within an 5.13.
han? eieenlar area £ Lamile mcding} contened
for the mtdde af the fiekl. No censtines were
vowdngted in and atand the 0.37-Jm® aped
WID-ha CAP ficdds in the predator redag.
tion area, Consves were abso comlducted on
cach of the 1353007 study Blocks, T addis
tion, cemases of breeding paiss were cone
ducted on 23 randomly selected 0.65.5m*
(05 = W3anile) plots within e 2540kt
predator eeduction wea. For eomparison,
copsises aere nade on 25 08%km? plats
tandomly selected within @ 239.km* (10. x
10mile) area 48T ki st and $.81 km
vist ol the predator teduction area (P, 1),
Lamd we patterns and wetland conpleses
were similar i each 239k area.

Neat searches on the study pl s were
condueted at fntervals between late April
wid cardy July. A cable-ehiain deviee 53

Urpasee 10w Nostise o [ bl ot wnd Kwteind

loses sean toswed Detseen twa sehichs
Higeiny et ol 199 o ol CAD {fdis
te abish hews from theit uests, In canes
where the cable-chain deviee conld it be
nsed viest searches s fietds in the two 13.5-
b sty blacks were condueted ising a
hanel-puaifed sope. The rope was 303 1
g anud Diad steel cans attaehed at 1.2.m
intervals,  To some Taplonds, wsts were
fonnd by w viswal scarch funediately 1ol
fowine swathing aperations,  Nest markers
camvisting ob LSan slender, Haggesd willow
switehies were inseried fu the gemnd alwul
e fiomactive nests, 1 s were hisprated
tir determine inenbation sta. Veller 1950),
Neat datie were peeorded o e et
prunchcards mamnbictired by the Burs ange
Corporatin. "To minimiae distnrbanee nests
were ot revisited antil after the cal iated
Bateh dates. Jdentifieation of i st predatins
was facilitated by wse ol techsiomes de.
seribed by Bearden $1931) wand Binarsen:
(1936).  Nest demsity, the propottion of
atests it whifeds eges hatebed, aoid the tgonildrer
ul hatehiedd egun per livctine of cover were
wed as tfor fudiciton of the seldive wte
tractiveniess and productivity of the stindy
luts,

Brocd corsuses were conduieted in Jnly
amd Avgust within the S.03. and 15.5-ke®
study plots. Dition Bnoods are st inelited
in the present analysis,

Land wse and water comlditions were re-
conded during censuses of breeding vy
amd brosds. Thiv information was reenstled
an maps which were based on vertical aesial
phutowraphs, Tnfoesation on history of the
CAP Lickls was obtained from Tandowners
atied the Edmunds Courty Agricedtural Sta.
bization el Comservation Serviee ofHee
i Ipswich,

Predator reduction methads on the 254
kid? aea included yeaesomid peisonisge,
trapping, il shooting, An estimnted total

Jo Wildh, Manage, 38%¢25: 107
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ol 20 e b, pcoon, striped shasnk, sunld
badlter were wemoved (18 &m®) Trom e
popilation dnring the period § May 19419~
31 Octaber WOTE (Pattich Dosche petsanal
conmnndeation). OF the 1200 anhials Killed,
poisening, tupping, ad shouting aceounted
for abuut 85, 10, ad 5 percent, respectively,
No attenpts were made to control several
uther evamialinn sl avion predators ol
swaterfound hnown to inhalit e anea

RESULTS

CAP Figlds with Predator Reduction

Results of the siestimg studdies are sl
tn Tables T awd 20 Qu CAL fields in the
prethater reduction area, 200 duck nests wore
formd an ST km? (209 nests ki#) (CTabile
§). Ews hatelwed in 2385 (92 percent) ol 219
sty with complete reeords, Duckling pro-
duction was 22.0/heetare of apland cover,

The breeding population ol dabbling
ducks on the 803km* cireabar area sur-
gding and jpchding the 055-km? plat
was 33 painv ki Numbens of indicated
preeding pairs of cach species were as fol-
fuss {pereentages of total in parentheses):
pallard  {Anas platyrbynches), 76 (28);
wathwall (A strepera), 20 (1) pintail (A
aenl), 65 (21); American greenswinged

J. Wildl, Manage, 38(2):1974

teal (A ereecn, 5 (2 G bliesw inged fead
(A hiseors Y, 68 1215 nathern shoveles (A
clypeata), 27 (10): American wigeon (A
amerkealst ), 3 (1) Wtal, 200 (1060),

The 017+ and 019k plots were located
in sinedir teerin 00 hinvast of the Q3 ke
plot antd we belivve species compenition
atedl density f the leeeding, population
were similar in alt thiee arvas,

CAP FEiclds without Predalor Reduction

Hesndts of nest searches on the seven ploty
(tota] area 222 hin®) of CAP Laned ontaide

Tohie 2. Ferornt compont-ae ol nests of pecirs of Aotiv'ing
dwby foynd 'n didiergat hahitat; it aren wth ord withe
riedatar reduibion,

alutats

. D gaiting

U ekl agticuthieal land
Na N

Peede  psle Pend- freela

EIIU R1THS alor atar

wilies  telie- malues peduee
LTI R bun Hiowy tieis s
Mallad 44 )] {1 14
Tatuwall 32 15 3 11}
Piotail n L a5 2
Green-winged teqd 1 1] 3 3
Phre-winged teal It 3 53 40
Northern shoseler 2 I 4 3
Wigeon 4 r | L]
Tt 119 ") v 10
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tabie 3. fopsdnben dewiver of b eedine ducky oA sample plet in tan 2391e® areas with and withoul predator 1a.

dyition *
Npetdes Mra with predaios tediston Atra witlunsl prlatos indwibn
Maltanl
{ Aeae plutgehpne hosy SHr20T) {20) 20042 {15)
Guldwall
LA streper) 340 = 0737 (12) 250083 (13)
Pintail

(.\. acuts)
Grevnewingted teal
t\. creved)
Blue-winged 1ed
A dueon)
Surthem shuneler
(N elypwata)

TS (0
1122042 (1)
0.50 = 120 (20)

193 2 050 (¥)

MU = 0K (17)
110 038 (1)
4493 = 138 (34}
L & 042 (6)

Witvom

(A, amiericang) 009 = 047 (1} L(tr)
tesllead

( Anthya ametdcan ) tr{lr} 0530 2 037 {2)
Convnbrack

{ Aythpa velivineriy) tr{tr)
Nudidy dmk .

{EMyn s cotiviy g trilr)

Tatul

2508 = 103 (1)

I5.13 = 167 (1)

8 Phewite L palte WnE, mean = s, Pibaies in paenthens isdicate petient ol dal,
» Stguileantly (8 -200%) higher walland wnd pantad puguatatans v perdabin tedictha aiea,

of the predator seduction area ure shown in
Tables 1 and 2. On these plots 187 nests
were fonnd (54 nests/knd) Of 168 nests
with complete reconds, eggs hatehed in 114
(63 poreent). Produetion of 4.8 ducklings?
hectire of nplandd cover was recorded.
The breeding populations in the viciity
of these plots were not detennined,  Hows
cver, results of the random sarmple survey
{Table 3) in thiv area provide a geneml
apprnimation of the population structure,

Active Agricultural Londs with
Predator Reduction

L the 155k block of divenificd avri.
cultural land subject to predotor reduction
64 nests were found on the 5.34 kin? searched
(12 nestsvkan?y (Table 1), Ergs hateled in
A6 (53 prreent) of 34 nests with complete
records, Ducklings were produced ot the
st of O.8/hectare of upland cover.

The indicwted breeding populitiun of
dabhling ducks in this bleck (pereentuge of
total he parentheses) was: sazllard, 2 (10
pPereent s gadwall, 35 {13); pintail, 68 (26);
Ametican greenawinged teal, 10 (4): blue-
winged teal, 76 (29): northern shoveder, 30
(11); Amerdean wigeon, 2 (1): tolal, 262
( 100). The papulation density on this block
was 17 pairs of dabbling ducks/km?®,

Active Agricultural Lands without
Predator Reduction

In the 13.5-km? block of diversified agri.
cuitural Jawd where predutors were not
recuced, 38 nests were found on the 4.01
kn? searched (34 nests‘kin®) (Table 1), OF
ST nests with complete records, i latehed
in 29 {51 pereeat). Production of 0.3 duck.
lingshectore of upland cover was reconled.

The fndicated breeding  poputation of
dabbling ducks in this bloek { percentuge of

Jo Wildl, Munage, 35¢2):1974
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tetnd b parenthess ) woss mallasd, 51 116);
gdwall, 49 (150 platal, 55 (17); A
vt greenswinged teal, 9 (3): blucavinged
teily 126 C40); worthers shoveler, 33 (8):
Aerivan wigeon, 3 (1): tatal, 318 ( 1)),
The population dernity was 20 palts of
dihbtitge ducks, hine,

esults of the nadom swnple srvey ol
breeding popalitiensy in e two 23800k
wreas (19, 1Y are shown iy Tuble 3. s
sivey fndicated B the density ol Ine xl-
W aallands wad pintails sas signitieantly
(I <008 ) grewter in the predator redvction
ane,

Costation of Predator Control

The folluwing data suggest tat my heue-
fickal effacts on duek prodduction frons direet
predator control on active ageictultungd s
are of short doration. “The effects of the
predator contsol program consed ws of 31
October 1971 (Patrick Dosel, peesanal cun-
Miinieation). Studies were continued i
1972 o Wae paired 15.5-hn? Dlocks to deter-
e the wnount of time regpieed for preda-
tons to reinvade the aren, o 1972, eges i
9 prreent of the pests echserved on the
predutor reduction bloeh hatched as come
pared to (0 pereent of the nests on the block
without predator redoction, Nest deisities
1 the twe areas were 37 and 23 nestsy ks,
respectively. These results indicate that
within © months, predution rates were very
similar in both blocks. 1o 1072, red foxes
atd stripred skenks curtsed the destraction
oF 19 percent aid 91 pereent, respectively,
ol the nests on the block where predators
had been eontrubled through Qctolwer of
970 In J9T1 1o nests were kst to Joves
md only one to shooks,

Ouly the 0.31-ka® CAP fickl was avail-
able for sty within the former prodator
reduetion area in 1972 The 0.7 ad 0.19.
ke fiekds were removed from the CAP by
the nwner, PDuek prodnction rematned very

1o Wil Musape, 38(2):197 1

a3

gl on e 05152 finld on which 423
nests werg found (633/kin?;, O 313 nests
with complete revords, eygs hatched iy %0
pricent. Ten GAPR fields with w total of
257 kit were studivd fne the reglon where
predator comten! had not been tonducted,
On these fiehls 356 nests were fond (134,
Far)e OF 372 nests with complete recards,
3% pereent contiddied hatehid egqgs,

DISCUSSION

Thee tesults Brclivate it the type ul cover
witillable to dubibling duck hens at auset of
nestingt is ane important fuctur in nest site
seletiar,  Redietion of predators o very
I ntmbers ddid oot geeatly ncrese el
duck procdi tion as indicated by a hately of
08 v, 03 duckling hecture on active ugri.
cultund buuts with and without predator
seduction, respeetivedy, Low production on
these hauds was primarily the result of low
nest demnitles i the types of cover that
were avallable, The proportion of nests
contaliing hatehed  egus was aackedly
hgher anuctise agevaltupal s subjected
to intessive preditor reduction, but in terms
af overall duck production the greater nest
sticeess did not compensate for fow tiest
tensity,

In the aress subjected to predator reduc.
tion the ohserved nest density was nemly 23
tmes preater in dle giass-legunme (CARY)
cover than i the usteal nesting habitat avails
able o active agricenltuemd land (299 vs, 12
mests/kin?). Nest s weeess was siilar, 92
il 85 pereent on e high quality and low
quality habitats, espectively,

These finding. alve indicate that i inten.
sive, continurnas control s direeted at the
prineine? predators of waterfow) i  the
nacinted pradrie region, their numbers can
be reduced and maintained at very Jow
levels. The high degree of eontio} attained
on our stady ans eguired the Intensive

L T T ST S W R e B RS D SR P
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work of one skilled predotor reduection
specialist,

A [uding relevant o managetsient of wa.
terfow] production habitat resulted Trom
our stndy, Blocks (W12-0.54 Tan?) of idie
grassland containing tall, dense, rank cover
fn the weea without predator weduetion pro-
dueed 6 Umes as many ducks as Fads con-
tadning  the wual covers available for
nesting ducks in the aren where predutors
wese tediend (08 vs, 08 duekling/heetare),
This substantintes a principle of wildlile
management, that establisliment and aain.
tenanee of exeellent habitat s o sonnder
practive than direct reduetion of preda.
tors (Grunge 1949:30-11, Romaeek 1966).
Neverthrless, in our opinion, the rational
reduction of predators can be justilied (o
attadn high duck production on areas de-
vated to speetn] management which contain
escellent nesting cover and dense breedimg,
pepuatitns, Conversely, predator reduction
i arens which do not have an abandance of
prime nesting cover wiil not result in greatly
Increased duek production, Tdle grasshinds
(CAP) praduced over four thines as sany
ducklings in the area where predatons were
reduced as where they were not (22,0 v,
4.5 ducklings/heetare). Lowest procuction
of all ocemred in covers on active agrienl
tural lntd where predators were not redueed
(0.5 duckling/licctare). This is the usual
coudition in areas of divenified lugd o in
the glaciated prabie puthele reglon,

The rancdom sumple survey of breeding
ek popalations  sHeated  sigoiflicantly
higher popudations of mallurds e pintails
in the aren where predators were redueed,
Conseqquently, it may be speculated that the
precator  geduction  program yesulted in
greater survival of nesting hens, inereased
nesting suceess, and subsequently higher
hamiug rates foe females of these speetes.

Thraughout most of thefr range in the

- . - . e '
P - PP e Sy YN n&mmw

Uinast Dees Nevtse o Duebhert and Kantreed

nethecentsal United States and soith-cen-
tal Canada, vesting ducks are subjeet to
high rates of predation (Keith 1961, Moyle
1984, Stoudt 1971). AL the sume time, ethi-
cal and economie restrafnts sharply cuctal
the application of direet predator control
measiires, On 9 Febiraary W72, President
Niven tssued Exveutive Order $1643 which
essentindly prohibited Federl ngencies from
using chiemical tosicants for killing preda-
tory wammmals and binds.

IUis fmportant to find ways other than
direet predutor control te reduee predathom
rbes an hreeding waterfow], Skillful habi-
tat madpulation offers an allermative. We
liave shown thiat establishment of stauds of
conlseaon, introdueed grasses n combine
tion with fegumes im blocks (A0=160 acres)
of rettied craplund resnlts in high produe-
tion of uplud nesting dicks, General oh-
serviilions throstghout the castern Dakotas
indicate that intermedigte wheatgrass and
tall wheatgrass {(A. edongation) in comhi-
nation with sweet elover nud alfalla consti-
tute highly destrable cover when estublished
an abandoned or fdled erapland, To be of
masimn valae for duck nesting we helieve
it is necessary to maintadn such cover {n ldle
status for approsimately 5 or 6 years. In
later yeurs, reductions fu hefght awd density
of planted vegetation combined with assocl-
atedd environmental changes i the bhabitat
reduce fts vidue as aesting cover, “Tls,
perfodie manipulation of the cover by
mechunieal treatments, preseribed homing,
or other wmethods of rejuvenation probably
will be required e mgintain the vegetation
in & vigorous, robust growth furm,
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